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(54) Nonvolatile memory life prolonging circuit and image forming apparatus

(57) An image forming apparatus includes a volatile
memory configured to temporarily store usage informa-
tion of the image forming apparatus, and a non-volatile
memory configured to finally store the usage informa-
tion. An access control device may be provided to ac-
cess to the non-volatile memory and output at least ad-
dress, data, and a variety of control signals thereto as

private usage signals independent from a control of the
CPU. The access control device may copy the usage
information of the non-volatile memory to the volatile
memory before image formation is started, and period-
ically update the non-volatile memory with new usage
information temporary stored in the volatile memory dur-
ing the image formation.
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Description

[0001] The present invention generally relates to im-
age forming apparatuses, such as printers, copiers, fac-
similes, etc., and more particularly to image forming ap-
paratuses capable of efficiently accessing to a non-vol-
atile memory, which stores maintenance and superviso-
ry information related to the image forming apparatuses,
and obtaining a high performance while reducing load
on a CPU.
[0002] Recently, various high value-added functions
have been proposed to be implemented in image form-
ing apparatuses such as digital copiers, etc., and are
gradually adopted therein.
[0003] For example, usage history data such as a
number of used sheets and so on is stored in a non-
volatile memory, and a parameter for controlling an im-
age forming process is changed in accordance with the
usage history data so as to obtain a stable image for a
long period. In addition, history data related to a device
problem such as paper jam, self diagnosis error, etc., is
also stored in the non-volatile memory, and later main-
tenance services are performed in accordance with the
history data in an appropriate manner. Further, data in-
dicating a unique operational procedure is also stored
in the non-volatile memory for a user or an objective job
so that an operational condition can be set and custom-
ized. Thus, the above-described usage information is in-
cluded, for example, in a digital copier as a very impor-
tant information so as to improve usability when a main-
tenance is performed and the image forming apparatus
is supervised. Accordingly, problems such as a data
crash should not occure that might deteriorate the usage
information.
[0004] For such a non-volatile memory, a NVRAM
(Non-Volatile Random Access Memory) or an EEPROM
(Electrically Erasable and Programmable Read Only
Memory) is frequently employed.
[0005] The NVRAM is generally more downsized and
cheaper than a magnetic memory such as a hard disc
memory. It generally offers the advantage that use of a
backup power supply is not necessary when compared
with a DRAM (Dynamic Random Access Memory) and
an SRAM (Static Random Access Memory). The
NVRAM includes a memory cell composed of a pair of
cells of the SRAM and EEPROM and functions to store
data of the SRAM into the EEPROM. The NVRAM re-
calls data of the EEPROM to the SRAM. In addition, de-
pending upon a usage manner, the NVRAM is not ne-
cessitated to concern a life of the EEPROM. However,
the characteristics of NVRAMs rarely vary and NVRAMs
are sometimes costly when compared with the EEP-
ROM. In contrast, the characteristics of EEPROMs may
vary widely and EEPROMs are cheaper. However, a
memory like the EEPROM generally has a life time
which is usually expressed by the number of rewriting
times (e.g. ranging from a few thousand to a few hun-
dredthousand rewriting operations). Thus, if rewriting is

performed with every access to the CPU, the expected
product life time of an image forming apparatus probably
does not meet with the life time of the EEPROM.
[0006] As a result, a reliable operation of the image
forming apparatus is not assured. In view of such an as-
pect, an accessing system has been proposed. For ex-
ample, a working area is formed in a section of a mem-
ory such as a SRAM, a DRAM, etc., and contents (data)
in the EEPROM are copied to the working area when
the electrical power is supplied to the image forming ap-
paratus. Typical reference and update operations are
performed with regard to the working area, and the con-
tents of the EEPROM are periodically updated by the
contents of the working area. In such a situation, a value
obtained by dividing a lifetime (e.g. 5 to 10 years) of the
digital copier with an accessible number of times for ac-
cessing to an EEPROM can be set as a number of times
for updating the EEPROM.
[0007] Fig. 12 illustrates an exemplary control section
that operates in accordance with the conventional ac-
cessing manner. A main control section 21 of a digital
copier is controlled by a CPU 211, and includes a ROM
212, a working memory 213, a timer 214, and a non-
volatile memory 215, respectively connected to each
other via a CPU bus. The CPU 211 of the main control
section 21 performs a series of control operations in ac-
cordance with control program stored in the ROM 212
after the electrical power is supplied (ON).
[0008] The working memory 213 is utilized as a work-
ing area, and the non-volatile memory 215 is utilized so
as to store a variety of important information to be pre-
served together with the above-described usage infor-
mation. The timer 214 is provided so as to generate a
timing signal for periodically updating the non-volatile
memory 215.
[0009] Fig. 13 illustrates a conventional operation
control flow for reading and writing data from and to a
non-volatile memory in the system of Fig. 12. Referring
to Fig. 13, the electrical power is initially supplied, and
data of the non-volatile memory 215 is simultaneously
copied to the working memory 213 (S62). Then, refer-
ence and update operations are performed (not shown
in the flow) with regard to the working memory 213 so
as to change usage information stored therein in accord-
ance with a change in usage information when an image
forming apparatus is operated. However, the non-vola-
tile memory 215 is not accessed. Subsequently, the tim-
er 214 times and determines a preset writing cycle
(S63), and data of the working memory 213 is copied to
the non-volatile memory 215 every timeout (S64). Then,
the timer 214 is reset (S65), and the flow is terminated.
Such a writing cycle of the timer 214 is generally option-
ally set. Thus, if the writing cycle is preferably set in view
of a rewritable lifetime of the non-volatile memory 215,
the lifetime can meets with a product lifetime of the im-
age forming apparatus. Fig. 14 illustrates a usage con-
dition of such a conventional system that updates infor-
mation stored in the non-volatile memory at a cycle set
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by the timer. As shown in Fig. 14, update duration of 10
milliseconds for updating the non-volatile memory 215
periodically occupies the CPU bus in a timeout cycle of
80ms, and accordingly, performing a task A (50ms)
three times and a task B (30ms) twice takes in total
240ms.
[0010] Like the control system of Fig. 12, when the
working memory 213 and the non-volatile memory
(EEPROM) 215 are connected to the same CPU bus,
the CPU bus is occupied by such an updating operation
for the non-volatile memory 215 as illustrated in Fig. 14.
Thus, if the amount of information to be transferred to
the non-volatile memory 215 is small, there is almost no
problem. However, based upon the recent tendency to-
wards the above-described high performance, the
amount of the information to be preserved in the non-
volatile memory 215 is increasing. As a result, updating
the non-volatile memory 215 takes a certain period of
time these days, and there is a probability of lowering
the performance of the entire system of the image form-
ing apparatus.
[0011] Accordingly, an object of the present invention
is to address and resolve the above and other problems
and to provide a new image forming apparatus.
[0012] The above and other objects are achieved ac-
cording to the present invention by providing a novel im-
age forming apparatus including a volatile memory con-
figured to temporarily store usage information of the im-
age forming apparatus, and a non-volatile memory con-
figured to finally or permanently store the usage infor-
mation. An access control device may be provided so
as to access and output at least address, data, and a
variety of control signals to the non-volatile memory as
private usage signals different from outputs of the CPU.
The access control device may copy the usage informa-
tion stored in the non-volatile memory to the volatile
memory, and update the non-volatile memory with infor-
mation newly stored in the volatile memory.
[0013] In another embodiment, an updating device
may be provided so as to periodically update usage in-
formation stored in the non-volatile memory at a pre-
scribed timing.
[0014] In yet another embodiment, an access cycle
changing device may be provided so as to change a
number of cycles for accessing to the non-volatile mem-
ory based upon setting.
[0015] In yet another embodiment, a switching device
may be provided so as to switch an accessing manner
for accessing to the non-volatile memory from normal
read and write to burst read and write vice versa in ac-
cordance with setting.
[0016] In yet another embodiment, the access control
device is made into an IC, and one of the access cycle
changing device and the access manner switching de-
vice is built in the IC.
[0017] In yet another embodiment, the volatile mem-
ory includes any one of an SRAM and a DRAM built in
the IC.

[0018] In yet another embodiment, the non-volatile
memory includes any one of an EEPROM and a ferro-
electric substance memory.
[0019] A more complete appreciation of the present
invention and many of the attendant advantages thereof
will be readily obtained as the same becomes better un-
derstood by reference to the following detailed descrip-
tion when considered in connection with the accompa-
nying drawings, wherein:

Fig. 1 is a schematic chart for illustrating a digital
copier as one example of an image forming
apparatus according to the present invention;

Fig. 2 is a chart for illustrating hardware of a main
control section of the image forming appara-
tus illustrated in Fig. 1;

Fig. 3 is a flowchart for illustrating an exemplary da-
ta updating process performed with regard to
a non-volatile memory of the image forming
apparatus illustrated in Fig. 2;

Fig. 4 is a chart for illustrating one example of a us-
age condition a CPU bus of the image form-
ing apparatus illustrated in Fig. 2;

Fig. 5 is a chart for illustrating details of a main con-
trol section illustrated in Fig. 2;

Fig. 6 is a time chart for illustrating a relation be-
tween a control signal and various data oper-
ations when 3 access cycles are set;

Fig. 7 is also a time chart for illustrating a relation
between a control signal and data when 4 ac-
cess cycles are set;

Fig. 8 is a chart for illustrating a modification of the
main control section illustrated in Fig. 2;

Fig. 9 is a time chart for illustrating a relation be-
tween a control signal and various data oper-
ation when burst reading is selected as an ac-
cessing manner;

Fig. 10 is also a time chart for illustrating a relation
between a control signal and various data op-
eration when normal reading is selected as
an accessing manner;

Fig. 11 is a chart for illustrating another modification
of the main control section illustrated in Fig. 2;

Fig. 12 is a chart for illustrating an exemplary config-
uration of a main control section of a digital
copier operated in a conventional manner;

Fig. 13 is a flowchart for illustrating a conventional
control operation performed for the non-vol-
atile memory illustrated in Fig. 12; and

Fig. 14 is a chart for illustrating a conventional usage
condition of a CPU bus.

[0020] Referring now to the drawings, wherein like ref-
erence numerals and marks designate identical or cor-
responding parts throughout several views, preferred
embodiments according to the present invention are de-
scribed. In particular in Fig. 1 a digital copier is illustrated
as one preferred example of an image forming appara-
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tus according to the present invention. The digital copier
11 may include a reading control section 111 for reading
an original document 12, an operation section 112 for
functioning as a user interface, and a power supply 116.
[0021] The digital copier 11 may also include a main
control section 113 for controlling all of the reading con-
trol section 111, the operation section 112, and the pow-
er supply 116, and process read image data. A writing
control section 114 for receiving image data from the
main control section 113, and an electro-photographic
process section 115 for forming, i.e., an image, and a
copy in accordance with an output from the writing con-
trol section 114 may be provided.
[0022] An operation of the image forming apparatus
of Fig. 1 is now briefly described with reference to an
exemplary image data flow. Initially, image data may be
read by the reading control section 111 and may expe-
rience additional processing such as A/D conversion,
correction, etc. The image data may further experience
image processing from an image processing section
(not shown) provided in the main control section 113 to
be converted into image formation usage data, and is
then transmitted to the writing control section 114. The
writing control section 114 may control a laser diode (not
shown) for optical writing based upon the image data
transmitted from the image processing section. The writ-
ing control section 114 may form an electrostatic latent
image on a photoconductive member provided in the
electro-photographic process section 115 using a laser
beam emitted from the laser diode. Subsequently, a
known electro-photographic process may be performed
so as to form a copy 13.
[0023] Fig. 2 illustrates the main hardware compo-
nents of the main control section of Fig. 1. As noted from
Fig. 2, the main control section 51 may include an ASIC
(application-specific integrated circuit) 516 controlled by
a CPU 511, a ROM 512, a working memory 513, a timer
514, and a data memory 517 each connected to the
CPU 511 via a CPU bus. The CPU 511 may operate in
order to control the reading control section 111, the op-
eration section 112, and the power supply 116 in accord-
ance with a control program stored in the ROM 512. The
CPU 511 may also operate in order to control the entire
image forming apparatus. Data and information such as
the control program used for operating the CPU 511 may
be stored in the ROM 512. Information necessary for a
control operation or information generated during image
formation as history (career) data (e.g. information on
the number of copies generated) or the like may also be
stored in the non-volatile memory 515. Conventionally,
a non-volatile memory storing usage information that
may change in accordance with usage condition is di-
rectly connected to a CPU via a CPU bus in a manner
similar to a ROM or a working memory. In addition, such
a non-volatile memory is accessed so as to update the
usage information under direct control of the CPU. Ac-
cordingly, conventionally the performance is lowered as
described earlier. Then, a prescribed device may be pro-

vided so as to shorten a period of time when the CPU
511 drives to update usage information of the non-vol-
atile memory as much as possible and to reduce the bur-
den or computing load of the CPU 511. As a result, the
performance of the entire system may be not lowered.
[0024] Specifically, the ASIC 516 may disable the
CPU 511 to directly access the non-volatile memory 515
as illustrated in Fig. 2. The non-volatile memory 515 may
be enabled to communicate a private usage control sig-
nal with an access control device (not shown) provided
in the ASIC 516, and is controlled by the CPU 511 via
the ASIC 516.
[0025] A control operation performed by the CPU 511
is now briefly described. After the electric power is sup-
plied, the CPU 511 may perform a series of control op-
erations in accordance with a control program stored in
the ROM 512. The working memory 513 may then func-
tion as a working area for the CPU 511. By connecting
the non-volatile memory 515 to the CPU 511 with a non-
volatile memory private usage control signal generated
by the ASIC 516, the non-volatile memory 515 can not
be accessed in synchronism with a control signal of the
CPU 511. In addition, the data memory 517 may receive
the non-volatile memory private usage control signal.
Accordingly, a copying operation (when the electric
power is supplied) and periodical updating of the non-
volatile memory 515 may be performed between the
non-volatile memory 515 and the data memory 517.
Thus, those operations may not be performed directly
to the non-volatile memory 515 but may be mediated
instead. In addition, the cycle of updating the non-vola-
tile memory 515 may be adjusted by the timer 514 so
that such an updating operation is repeated every time
when a prescribed time period has elapsed. Further,
such a timer 514 can be integrated in the ASIC 516.
[0026] Fig. 3 illustrates an exemplary control flow of
a data updating process performed with regard to the
non-volatile memory 515 of Fig. 2. Initially, the electric
power may be supplied (S31).Then, the CPU 511 may
issue a recall command and enable the ASIC 516 to
copy data of the non-volatile memory 515 to the data
memory 517 of the ASIC 516 (S32). The ASIC 516 may
receive and execute the recall command, i.e., copy the
data of the non-volatile memory 515 to the data memory
517 (S33), and inform the CPU 511 of termination of the
copying process. After that, ordinarily performed refer-
ence and update operations (not shown) with regard to
a variety of usage information, which are performed
based upon an operation of the digital copier 11 control-
led by the CPU 511, may be directed to the data memory
517. Specifically, the ordinarily performed reference and
update operations may not be directed to the non-vola-
tile memory 515.
[0027] Further, every time when the timer 514 gener-
ates a timeout signal, the data of the data memory 517
may be copied to the non-volatile memory 515. To per-
form such a copying operation, a timeout time may op-
tionally be set to the timer 514 so as to generate the
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timeout signal. If such a timeout time is set in view of
the rewriting lifetime of the non-volatile memory 515, the
lifetime of the non-volatile memory 515 can substantially
meet with the lifetime of the product. In this example as
illustrated in Fig. 3, the CPU 511 may initially issue a
command instructing that data of the data memory 517
is copied to the non-volatile memory 515.
[0028] The CPU 511 may then check the timeout of
the timer 514 (S34), and issue a store command to the
ASIC 516, instructing that data of the data memory 517
should be copied to the non-volatile memory 515, if the
timeout is confirmed (S35). The ASIC 516 may receive
and execute the store command and copy the data of
the data memory 517 to the non-volatile memory 515
(S36), and inform the CPU 511 of the termination there-
of. The CPU 511 may receive the termination informa-
tion, and reset the writing timer 514 in order to set the
next timeout (S37). Then, the flow may be terminated.
[0029] Thus, copying the non-volatile memory 515
when the electric power is supplied and periodical cop-
ying to the non-volatile memory 515 are performed
asynchronously with a control signal of the CPU 511 ex-
changed between the non-volatile memory 515 and the
ASIC 516. As a result, the performance of the CPU 511
may be not lowered. Fig. 4 illustrates such a usage con-
dition of the CPU bus, wherein an update is independ-
ently performed from an operation of the CPU 511.
Since an update of the non-volatile memory 515 for
10ms does not occupy the CPU bus, three times of the
task A taking 50ms and twice of the task B taking 30ms
may be terminated within 210ms. It may be realized that
the same tasks can be terminated earlier by 30ms than
the conventional example illustrated in Fig. 14.
[0030] Further, an SRAM can be employed as a data
memory 517 integrated in the ASIC 516 to simplify the
configuration of a control circuit, because it need not to
be controlled. Specifically, refreshing and hardwiring to
an external device may be not needed due to its instal-
lation in the ASIC 516.
[0031] A DRAM can also be employed as a data mem-
ory 517. Since the DRAM offers a higher storage capac-
ity in substantially the same cell area as compared to
the SRAM, the DRAM may readily handle a non-volatile
memory having a high capacity. In addition, since hard-
wiring to the outside is needless due to its installation in
the ASIC 516, configuration of a control circuit can be
simplified.
[0032] An exemplary access control device and ac-
cess cycle changing device installed or integrated in the
ASIC 516 are now described with reference to Fig. 2 as
another embodiment. This embodiment aims to readily
handle various types of non-volatile memories having
different access speeds by changeably setting a cycle
of the access to the non-volatile memory. Fig. 5 illus-
trates still another modification of the main control sec-
tion illustrated in Fig. 2. As noted from Fig. 5, the ASIC
516 may include and connect a control signal generation
section 519 serving as an access control device and ac-

cessing the non-volatile memory 515 and an access cy-
cle changing section 518 to a CPU 511 via the CPU bus.
The control signal generation section 519 may generate
address, data, chip select, and read and write signals
as private usage control signals transmitted to the non-
volatile memory 515.
[0033] The control signal generation section 519 may
control the data memory 517 to transmit and receive da-
ta to and from the non-volatile memory 515. In addition,
the access cycle changing section 518 may be enabled
to optionally change a cycle of an access to the non-
volatile memory 515 based upon an instruction from the
CPU 511.
[0034] Figs. 6 and 7 are time charts for illustrating con-
trol signals and various data operations performed when
the access cycle changing section 518 changes an ac-
cess cycle. The control signal generation section 519
may generate a reference clock as illustrated in the re-
spective drawings. Fig. 6 illustrates a case when an ac-
cess is performed to the non-volatile memory 515 in
three cycles of reference clocks, namely, the control sig-
nal generation section 519 generates respective control
signals so that the access can be completed during a
time period corresponding to three cycles. Fig. 6 illus-
trates a relation between the timing generation of a con-
trol signal and an accessing time period for accessing
to a device when both reading and writing are per-
formed. Fig. 7 illustrates a case when a cycle of the ac-
cess is four cycles. As becomes apparent from a com-
parison of Fig. 6 with Fig. 7, a read access time, an ad-
dress access time, a write set up time, and an address
set up time required when reading and writing are per-
formed in the four cycles may be longer than respective
of those when performed in the three cycles. Thus, an
access time may be adjusted in accordance with a
number of access cycles. Accordingly, a memory having
a slower access time can be handled.
[0035] Still another embodiment is now described
with reference to several drawings. When high-speed
access to a non-volatile memory is intended, a burst
reading and writing are preferable.
[0036] Such burst reading and writing may enable the
ASIC 516 to successively read and write data from and
to a plurality of addresses of the non-volatile memory.
However, there exists a device that is not capable of per-
forming such an access. In addition, there sometimes
exists a situation when a design around is forcibly need-
ed in view of specification and cost or the like when a
system is designed. Then, this embodiment may pro-
pose to readily handle various types of non-volatile
memories working in various ways by preferably select-
ing one of normal and burst reading and writing manners
when accessing to a non-volatile memory in accordance
with a changeably set cycle. Fig. 8 briefly illustrates a
main control section of this embodiment. The ASIC 516
may include and connect a control signal generation
section 519 serving as an access control device and ac-
cessing to the non-volatile memory 515 and a pre-
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charge cycle changing section 520 to a CPU 511 via a
CPU bus. The control signal generation section 519 may
generate address, data, chip select, and read and write
signals as private usage control signals so as to control
data transmission performed between the data memory
517 and the non-volatile memory 515. When the normal
read operation is selected as an accessing manner for
the non-volatile memory 515, and accordingly, a pre-
charging operation is to be performed, a pre-charge cy-
cle changing section 520 capable of optionally selecting
insertion of a pre-charge cycle may select a pre-charge
cycle. Such selection may be performed based upon an
instruction from the CPU 511.
[0037] Figs. 9 and 10 illustrate time charts for illustrat-
ing operations performed when the pre-charge cycle is
inserted or omitted, and the burst read or normal read
is set through the pre-charge cycle changing section
520. A reference clock illustrated in these drawings may
be generated by the control signal generating section
519 of Fig. 8. Fig. 9 illustrates an access cycle when a
burst read is performed from a non-volatile memory.
Since the pre-charge process is not inserted, data can
be read from different addresses at a high speed only
by changing an address while maintaining a chip select
signal active. Fig. 10 illustrates another access cycle
when a normal read is performed. As noted from Fig.
10, a pre-charge time period (PC) may be required and
the normal read is performed in prescribed cycles in
which one cycle of a pre-charge time period is added to
three cycles of an access time period. As a result, data
reading may be delayed by the pre-charge time period.
[0038] When the above-described access is achieved
regardless of the type of a non-volatile memory, a device
capable of selectively determining the access speed
and manner should be needed. Fig. 11 briefly illustrates
a main control section of this example. As noted from
Fig. 11, the ASIC 516 may include and connect a control
signal generation section 519 serving as an access con-
trol device and accessing to the non-volatile memory
515, an access cycle changing section 518, and a pre-
charge cycle changing section 520 to a CPU 511 via a
CPU bus. The control signal generation section 519
again generates address, data, chip select, and read
and write signals as private usage signals transmitted
to the non-volatile memory 515. Thus, the control signal
generation section 519 may control data transmission
performed between the data memory 517 and the non-
volatile memory 515. All of the control signal generation
section 519, the access cycle changing section 518, and
the pre-charge cycle changing section 520 may operate
in a manner similar to that described earlier. In addition,
the above-described selecting device can be integrated
into an integrated circuit and operated with its scale and
number of parts being suppressed to the least levels,
respectively.
[0039] Further, an EEPROM can be employed at least
in a portion of the non-volatile memory. Because, the
EEPROM is employable in various ways due to its large

variations and cheapness. In addition, a ferroelectric
substance memory can also be employed in a similar
manner. Because, the ferroelectric substance memory
may have a longer rewritable life and a larger capacity
than the EEPROM. Owing to these characteristics, the
likelihood of data updating errors whose possibility gen-
erally increases in proportion to the frequency of power
supply stoppage and of accidents or failures may be de-
creased.
[0040] The mechanisms and processes set forth in
the present invention may be implemented using one or
more conventional general purpose microprocessors
and/or signal processors programmed according to the
teachings in the present specification as will be appre-
ciated by those skilled in the relevant arts. Appropriate
software coding can readily be prepared by skilled pro-
grammers based on the teachings of the present disclo-
sure, as will also be apparent to those skilled in the rel-
evant arts. However, as will be readily apparent to those
skilled in the art, the present invention also may be im-
plemented by the preparation of application-specific in-
tegrated circuits (ASICS) by interconnecting an appro-
priate network of conventional component circuits or by
a combination thereof with one or more conventional
general purpose microprocessors and/or signal proces-
sors programmed accordingly. The present invention
thus also includes a computer-based product or compu-
ter program which may be hosted on a storage medium
and include, but is not limited to, any type of disk includ-
ing floppy disks, optical disks, CD-ROMs, magnet-opti-
cal disks, ROMs, RAMs, EPROMs, EEPROMs, flash
memory, magnetic or optical cards, or any type of media
suitable for storing electronic instructions or computer
program code portions.
[0041] Numerous additional modifications and varia-
tions of the present invention are possible in light of the
above teachings. It is therefore to be understood that
within the scope of the appended claims, the present
invention may be practiced otherwise as specifically de-
scribed herein.
[0042] This application claims priority under Art. 87 of
the European Patent Convention to Japanese Patent
Application Nos. 2001-074365 and 2001-221816 filed
on March 15, 2001, and July 23, 2001, the entire con-
tents of which are herein incorporated by reference.

Claims

1. An image forming apparatus, comprising:

an image forming section (115) configured to
perform an image forming operation in accord-
ance with image data;
a central processing unit (511) configured to en-
tirely control the image forming apparatus at
least via a CPU bus line;
a volatile memory (513) configured to tempo-
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rarily store at least usage information, said us-
age information being referred to and replaced
with newly generated usage information during
an image forming operation;
a non-volatile memory (515) configured to final-
ly store usage information; and
an access control device configured to receive
an access performing signal from the central
processing unit and output at least address, da-
ta, and a variety of control signals when access-
ing and updating the non-volatile memory with
the new usage information of the volatile mem-
ory.

2. The image forming apparatus according to claim 1,
wherein said output is performed via a private us-
age line other than the CPU bus line connecting the
central processing unit (511) to the volatile memory
(513).

3. The image forming apparatus according to claim 1
or 2, wherein said updating is performed in a pre-
scribed interval without interfering a task performed
under a control of the central processing unit.

4. The image forming apparatus according to claim 3,
wherein said interval is controlled by a timer (514)
connected to the central processing unit.

5. The image forming apparatus according to any of
the preceding claims, wherein said finally stored us-
age information is copied to the volatile memory as
temporary usage information before the image for-
mation is started.

6. The image forming apparatus according to any of
the preceding claims, further comprising an access
cycle changing device (518) configured to change
a number of cycles in which accessing to the non-
volatile memory is performed in accordance with a
type of the non-volatile memory.

7. The image forming apparatus according to any of
the preceding claims, further comprising an access-
ing manner switching device configured to switch
an accessing manner from a normal read or write
mode to a burst read or write mode vice versa.

8. The image forming apparatus according to any one
of claims 4, 6, and 7, wherein said access control
device is integrated into an IC, and one of the ac-
cess cycle changing device, the timer, and the ac-
cess manner switching device is integrated in the
IC.

9. The image forming apparatus according to any of
the preceding claims, wherein said volatile memory
(513) includes an SRAM or a DRAM integrated in

the IC.

10. The image forming apparatus according to any of
claims 1 to 8, wherein said non-volatile memory
(513) includes an EEPROM or a ferroelectric sub-
stance memory.

11. An image forming apparatus, comprising:

an image forming section (115) configured to
perform image forming operation in accord-
ance with image data;
a central processing unit (511) configured to en-
tirely control the image forming apparatus at
least via a CPU bus line;
a volatile memory (513) configured to tempo-
rarily store at least usage information, said us-
age information being referred to and replaced
with newly generated usage information during
an image forming operation;
a non-volatile memory (515) configured to final-
ly store usage information; and
access control means for receiving an access
performing signal from the central processing
unit and outputting at least address, data, and
a variety of control signals when accessing and
updating the non-volatile memory with the new
usage information of the volatile memory.

12. An image forming method for performing an image
forming operation in accordance with image date
using an image forming section (115), said image
forming operation being entirely controlled by a cen-
tral processing unit (511) at least via a CPU bus line,
wherein

at least usage information temporarily stored
in a volatile memory (513) is referred to and re-
placed with newly generated usage information dur-
ing an image forming operation;

said usage information is finally stored in a
non-volatile memory (515); and

an access control device configured to re-
ceive an access performing signal from the central
processing unit outputs at least address, data, and
a variety of control signals when accessing and up-
dating the non-volatile memory with the new usage
information of the volatile memory.

13. A computer program comprising program code
means for performing the steps of claim 12, when
said program is executed on a data processing
means of an image forming apparatus.

14. The computer program comprising the program
code means according to claim 13 that are recorded
on a data carrier readable by a data processing
means of an image forming apparatus.

11 12



EP 1 244 285 A1

8



EP 1 244 285 A1

9



EP 1 244 285 A1

10



EP 1 244 285 A1

11



EP 1 244 285 A1

12



EP 1 244 285 A1

13



EP 1 244 285 A1

14



EP 1 244 285 A1

15



EP 1 244 285 A1

16



EP 1 244 285 A1

17



EP 1 244 285 A1

18



EP 1 244 285 A1

19



EP 1 244 285 A1

20



EP 1 244 285 A1

21



EP 1 244 285 A1

22



EP 1 244 285 A1

23


	bibliography
	description
	claims
	drawings
	search report

